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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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Disposition of Claims 

4) S Claim(s) 7-2 1 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 
Q)M Claim(s) 1-21 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)H The drawing(s) filed on 09 April 2004 is/are: s)M accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
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DETAILED ACTION 
Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1, 3-7, 10, 15, 17-20 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Liu (US 6,788,727 B2). 

Liu discloses an optical device with all the limitations set forth in the claims, including: 
an electro-optic modulator (column 5 lines 19-23) comprising: a substrate (Fig. 8); a planar 
micro-cavity supported by the substrate (817- Fig. 8); a first Bragg reflector on a first side of the 
micro-cavity (815a- Fig. 8); a second Bragg reflector on a second side of the micro-cavity (815b- 
Fig. 8); a modulator that modulates a refractive index of the cavity (column 4 lines 45-50); 

wherein the Bragg reflectors are distributed Bragg reflectors, comprising alternating areas 
having high and low refractive indcies (column 6 lines 51- column 7 lines 23); 

wherein the device further comprises a rib extending throughthe cavity and Bragg 
reflectors (Fig. 4, column 7 lines 24-46); 

wherein the device further comprises a lateral trench in the micro-cavity on both sides of 
the modulator (Fig. 7, column 9 lines 41-52); 
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wherein the device further comprises an insulative layer fourmed on the substrate 
between the substrate and the micro-cavity and Bragg reflectors (809- Fig. 8). 

Claims 1-21 are rejected under 35 U.S.C 102(b) as being anticipated by Onischenko 
(WO 02/079863 A2). 

Onischenko discloses an optical device with all the limitations set forth in the claims, 
including: a silicon substrate (Fig. 1, page 5, line 19); an insulator formed on the silicon substrate 
(page 5 line 19); a planar micro-cavity formed on the insulator (Fabry-Perot cavity: page 6 lines 
23-25); a first Bragg reflector formed on a first side of the micro-cavity (Fig. 3); a second Bragg, 
reflector formed on a second side of the micro-cavity (Fig. 3); a rib extending through the cavity 
and Bragg reflectors (Fig. 8-9); a PIN diode formed on the micro-cavity that modulates a 
refractive index of the cavity (page 10 lines 19-24); a lateral trench in the micro-cavity on both 
sides of the modulator (page 5 line 19- page 7 line 6); 

wherein the distributed Bragg reflectors comprise alternating area having high and low 
refractive indices, wherein the high refractive index sections are formed of Si (silicon), and the 
low refractive index sections are formed of Si02 (silica) (page 5 lines 19-24); 

wherein the device further comprising insulative layer formed on the substrate between 
the substrate and the micro-cavity and Bragg reflectors (83- Fig. 8). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S. C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 2, 9, 11-14, 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Liu 
(US 6,788,727 B2) in view of Uomi et al (US 5,132,981). 

Liu discloses an optical device with limitations set forth in the claims as discussed above, 
except it does not explicitly teach the use of PIN diode that modulates refractive index of the 
cavity. 

On the other hand, the use of PIN diode for modulating refractive index of the optical 
modulator material is known in the art, for example, taught by Uomi (column 1 1 lines 24-56). 
The use of PIN diodes are well known to be advantageous and desirable in the art because it 
allows for fast, and reliable optical modulation with relatively low power consumption. 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the device of Liu to use PIN diode as taught by Uomi. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sung H. Pak whose telephone number is (571) 272-2353. The 
examiner can normally be reached on Monday- Friday, 9AM- 5PM. 

The fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Sung H. Pak 
Patent Examiner 
Art Unit 2874 
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